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DETAILED ACTION 

Acknowledgement of Receipt/Status of Claims 

This Office Action is in response to the amendment filed December 1 7, 201 0. 
Claims 1-20 are pending in the application. Claims 1-8 and 12-17 have been amended. 
Claims 9 and 16 have been withdrawn as being directed to a non-elected invention. 
Claims 18-20 are newly added. Claims 1-8, 10-15 and 17-20 are being examined for 
patentability. 

Withdrawn Rejections 

Applicant's amendments and arguments filed December 16, 2010 are 
acl^nowledged and have been fully considered. 

The following rejections and/or objections are either reiterated or newly applied. 
They constitute the complete set of rejections and/or objections presently being applied 
to the instant application. The objection of the abstract has been withdrawn in view of 
Applicant's amendment. 

Maintained Rejections 

Applicant's arguments filed December 16, 2010 are acknowledged and 
have been fully considered. 
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The following rejections and/or objections are either reiterated or newly applied. 
They constitute the complete set of rejections and/or objections presently being applied 
to the instant application. The rejection of claims 1-8, 10-15 and 17-20 under 35 U.S.C. 
103(a) as being unpatentable over Bosch et al. (US Patent 5,510,1 18) in view of 
Yamakawa et al. {Journal of Controlled Release, 86(2003) 1 01 -1 03) is maintained . 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-8,10-15 and 17-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bosch et al. (US Patent 5,510,118) in view of Yamakawa et al. 
{Journal of Controlled Release, 86(2003) 101-103). 

Applicant's Invention 

Applicant is claiming a process for producing a fine dispersion of a poorly soluble 
drug, wherein said process comprises : suspending said poorly soluble drug in a liquid 
containing no deflocculant to obtain a suspension; introducing said suspension into a 
high-pressure homogenizer to subject the same to high-pressure treatment to obtain a 
dispersion; and adding a deflocculant to said dispersion to deagglomerate aggregated 
particles contained therein. 



Determination of the scope and the content of the prior art 
(MPEP 2141.01) 
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Bosch et al. teach a process of preparing nanoparticulate drug substances 
comprising the steps of: preparing a premix of the drug substance and a surface 
modifier, and subjecting the premix to mechanical means to reduce the particle size of 
the drug substance, the mechanical means producing shear, impact, cavitation and 
attrition (abstract). Bosch et al. teach that the drug substance must be poorly soluble 
and dispersible in at least one liquid medium (column 4,lines 56-57) and can selected 
from a variety of know classes of drugs including anti-arrhythmic, antibiotics, 
anti mycobacterial agents, antiviral agents and astringents (column 5, lines 1-42). 
Suitable surface modifiers (i.e., deflocculant of instant application) are selected from 
various polymers, low molecular weight oligomers, natural products and surfactants 
such as carboxymethylcellulose calcium, hydroxypropylmethylcellulose phthalate , 
polyvinylpyrrolidone and gum acacia (column 5, line 45 bridging to column 6, lines 1 - 
29). Bosch et al. teach that said particle size refers to a number average particle size of 
less than about 400 nm wherein at least 90% of the particles have a weight average 
particle size of less than about 400 nm (column 6, lines 37-54). Bosch et al. teach that 
the coarse drug substance can be added to a liquid medium to form a premix (column 
7, lines 51-53) and then transferred to a mocrofulidizer (high-pressure homogenizer of 
instant application) and circulated continuously first at a low pressure and then at a 
maximum capacity of about 3,000 to 30,000 psi until the desired particle size reduction 
is achieved (column 7, lines 63-67). Bosch et al. teach that it is preferred, but not 
essential, that the surface modifier be present in the premix and the surface modifier 
and that if not present in the premix. the surface modifier must be added to the 
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dispersion after attrition. Thereafter, the dispersion can be mixed. Optionally, the 
dispersion can be subjected to a sonication step (ultrasonic treatment of instant 
application, limitation of instant claim 20, column 7, lines 55-56 and column 8, lines 16- 
23 of Bosch et al.). 



Ascertainment of the difference lyetween the prior art and the ciaims 
(iVIPEP 2141.02) 

The difference between the invention of the instant application and that of Bosch 
et al. is that Bosch et al. do not expressly teach a process for producing a fine 
dispersion of 1-cyclopropyl-8-methyl-7-[5-methyl-6- (methylamino)-3-pyridinyl]-4-oxo- 
1 ,4-dihydro-3-quinolinecarboxylic acid (i.e., T-3912) . However, it is known in the prior 
art that T-31 92 has low solubility. For example, Yamakaw et al. teach a study 
evaluating the combined use of polyvinylpyrrodidone and T-31 92 in order to obtain a 
stable liquid formulation of T-3912 (abstract). 

Finding of prima facie obviousness 
Rationaie and l\/lotivation (I^PEP 2142-2143) 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the teachings of Bosch et al. and Yamakaw et al. to devise a 
process for producing a fine dispersion of 1-cyclopropyl-8-methyl-7-[5-methyl-6- 
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{methylamino)-3-pyridinyl]-4-oxo- 1,4-dihydro-3-quinolinecarboxylic acid (i.e., T-3912). 
Yamakaw at al. teach that T-3912 is only sparingly soluble in water: at pHs of 6, 7 and 
8, and that its solubility is 1 , 1 .5 and 8.4 |jg/nnl, respectively. Taking this into account, in 
attempting to extend its use in topical application, in particular, for ophthalmic 
formulations, Yamakaw et al. teaches that the solubility of T-3912 had to be improved. 
Further, Bosch et al. teach that poorly water soluble drugs tend to have poor 
bioavailability and be eliminated from the gastrointestinal tract before being absorbed 
into the circulation (column 1 , lines 18-22). One skilled in the art at the time the 
invention was made would have been motivated to combine the teachings of Bosch et 
al. and Yamakaw et al. and produce a fine dispersion of T-391 2 with the expected 
benefit of increasing the rate of dissolution of T-3912 by decreasing the particle size 
(see column 1 , lines 25-28 of Bosch et al.) which results in increased bioavailability of 
T-391 2. Therefore, the claimed invention as a whole would have been prima facie 
obvious to one of ordinary skill in the art at the time the invention was made because 
every element of the invention has been fairly suggested by the cited reference. 

In light of the forgoing discussion, the Examiner concludes that the subject matter 
defined by the instant claims would have been obvious within the meaning of 35 USC 
103(a). 

From the teachings of the references, it is apparent that one of ordinary skill in 
the art would have had a reasonable expectation of success in producing the claimed 
invention. Therefore, the invention as a whole was prima facie obvious to one of 
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ordinary skill in the art at the time the invention was made, as evidenced by the 
references, especially in the absence of evidence to the contrary. 



Examiner's Response to Applicant's Remarlts 

Applicant's arguments filed on December 16, 2010, with respect to the 103 
rejection of claims 1-8,10-15 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bosch et al. (US Patent 5,510,1 18) in view of Yamakawa et al. 
(Journal of Controlled Release, 86(2003) 101-103) have been fully considered but they 
are not persuasive. 

Applicant argues that it has been discovered that the inventive fine dispersions of 
a poorly soluble drug of Examples 1-15, which were produced by the process of the 
present invention comprising suspending the poorly soluble drug in a liquid containing 
no deflocculant to obtain a suspension, introducing the suspension into a high-pressure 
homogenizer to subject the suspension to a high-pressure treatment to obtain a 
dispersion, and subsequently adding a deflocculant to the dispersion to deagglomerate 
aggregated particles contained therein, exhibited superior properties with respect to a 
narrow particle size distribution and an improved dispersion stabilitv (See e.g.. 
Examples 1 -1 5, Tables 1 -8, Figs. 1 -7). Applicant further argues that unlike the 
process of the present invention, Bosch describes that the surface modifier is preferably 
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present before microfluidization (See e.g., column 7, lines 55-56) and that Bosch 
mentions that if the surface modifier was not added before microfluidization, then the 
surface modifier must be added thereafter (See e.g., column 8, lines 16-18) and 
concludes that a skilled artisan would reasonably expect that fine dispersions of a 
poorly soluble drug would exhibit either slightly improved properties if the surface 
modifier is added before microfluidization in accordance with the preferred embodiment 
described therein, or similar properties regardless of whether the surface modifier is 
added before or after microfluidization. Applicant argues that contrary to the disclosure 
of Bosch, Applicants have discovered that fine dispersions of a poorly soluble drug 
exhibit superior properties with respect to a narrow particle size distribution and an 
improved dispersion stability when produced by the process of present invention. 
However, the Examiner disagrees with Applicant's argument because Bosch et al. teach 
that it is preferred, but not essential, that the surface modifier be present in the premix 
and the surface modifier and that if not present in the premix. the surface modifier must 
be added to the dispersion after attrition. Thus, the process step which comprise 
suspending the poorly soluble drug in a liquid containing no deflocculant to obtain a 
suspension, introducing the suspension into a high- pressure homogenizer to subject 
the suspension to a high-pressure treatment to obtain a dispersion, and adding a 
deflocculant to the dispersion to deagglomerate aggregated particles was suggested by 
Bosch et al. Thus, said this process step would intrinsically produce fine dispersions of 
a poorly soluble drug exhibiting superior properties with respect to a narrow particle size 
distribution and improved dispersion stability. 
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In light of the forgoing discussion, the Examiner concludes that the subject matter 
defined by the instant claims would have been obvious within the meaning of 35 USC 
103(a). 
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Conclusion 

No claims are allowed . 



THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
IVIONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Courtney A. Brown whose telephone number is 571- 
270-3284. The examiner can normally be reached on 9:00 am-5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Fereydoun Sajjadi can be reached on 571-272-331 1 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Courtney A. Brown 
Patent Examiner 
Technology Center 1 600 
Group Art Unit 161 7 



